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Talk Overview 
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“The Problem”^^^:’v 
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Additive a 
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Bottom Line.., 


V . - ’* ' 


■». -s" . 







Expecting 10 -^20)^6t 
generations ^ count 

M 0 re CO m,gl ex^^ipiit i 0 n b I e n d trees 


V . V , ..i . Ar,- - , -> ; 




iTl animator 


for every. two 
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Things To Address 


Game Play^-Scdpe - 

-We can not make EVERYTRfNG better! 


if 


V 


- What parts shj^d w| make better? 

Asset GreftirifiM 

- How to create almese animations 




- Organizing Animations 

- Al and Animation - More Complex Al Code? 
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Pirate Mercenary 
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What Needs Variation? 
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Problems 


Lots of animation 

Slow to open referenced scenes in Maya 




Verify ^ ^ 

- Play tfre new afiimation in-game 
-Tune blends 



men 


Solutions 


Fewer files., ; 


- Related 


. : >VT.r 
' ^ — 


ilated animatidjns in same Maya file 

: ' : ,.V" ^ ^ - 

Works withvOnM^^ILlfriator per Character 

y-frafrils copied/verified 

Fey^er bugs ^ 
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Solutions 




i'liy* V- V 

if:';;- S&'S# , ^'Av- 


See thingsHn-cpW^aSw 

- In-Garrie Character Animation Test Bed 

» Maya to Cohtif^imj^ minute - 

- f a$t Greatidn fRenaming 

• Setup new'aniqflltion m 

- Reloading of Animation Scripts 

• Rebuild and reload scripts — 30 sec 


2008 GAME DEVELOPERS CONFERENCE 








Ifc! 


^7i\li-H!hiV 


Needed Al Functionality 

Basic 

-. ^ 'V 

- Request Animat]&n 




y "A 


- Statu^PJaViTia' animations? 


5 -^ 











- Play animations relative to objects 
in the world (action pack animations) 
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Play Animation 


Animation 

System 


Query Status 


Translator 


The Animation Interface 







Animation Layers 
Animation States 


Animation Contro ers 
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Character Animation 




Animation Controllers 


Animation Layers 


Animation States 


Animation Assets 




Animation Assets 
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Character Locator 


Exist in all. animattotpv ^ 

Motion is extracted: 
from this locator-^i 

Easy to^blat^^'^^^ , - 
between animations 

ubeu iii aCiion pacKs 
- Relative to objects 
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Action Packs 



Two Locators ^ 

- Character Lbcatpr^ 

- Reference Locat^i 

World-rel^tife-oi 
animation play-iDac 

Examples? 

- Cover 

- Vehicles 

- Spawn Animations 


liigrECBnaKUj 
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What Is An Additive Animation? 



Additive Anim - Tired’ 
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What Is An Additive Animation? 













UNCHARTED 


WEI 






Animation States 


. A- 



Animation Controllers 


Animation Layers 


Animation States 


Animation Assets 


W 
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Animation States 




Centered arourld* 



‘-.JV't ■ ' 




Action 







/v Vl. 


Contains transitipns^o aljrpther possible 
states 

Serrii^St^ic'ddtifia^n blend tree 
Definedtn scripl' (DC) 

- ‘‘Adventures in Data Compilation” 

- 2:30 PM - Room 3020 - Dan Liebgold 
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Transitions 


Action Based 

- Run, Stop;;^B 

Contains 


-Blend Ijrne^^ ^ ' ^ 

#Blend CurviftCinear, Ease In/Oiit..,) 

- Guards 

'A 

• IF MoveAngle > 80° Then... 

Transitions added without code changes 
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ENTERING 

COVER 


Go To Cover 


Auto* 


Auto* 


EXITING 

COVER 


EXIT 
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Animation Controllers 


Animation Layers 


Animation States 


Animation Assets 


UNCHARTED 


Character Animation 





Animation Layers 


imafions 


Hjas a S§^eetetJlanimat bn state 
Blends between states during transitions 
Blended together to final pose 



UNC^IAmM) 


k 



Animation Layers 







■lAnnex) 


Animation Controllers 
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Animation Controllers 


Animation Layers 


Animation States 


Animation Assets 


DOGI 


m 
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Animation Controllers 


; V. 


;y, - 

*- A ■» V~ ■■' 

^ . ■ ■- \ ^ 5 ^> 







Used To 

- Locomotion Controller 

- Weapon 


- 


hv- 









the character perform 


an action 


Maintains Character Status 

- Can new actions be requested? 
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Animation Info 


Control 

Second way of ifflterfacing with the 
an i m ati 0 n 


animatTdn states 

. 3KC —5^ 

- Modifies the arrlmation blend tree at runtime 

- Ex: Blend aiming in / out 


A 






Animation Info 







- ■ mm . 


^hl^' 






- Movement relative to forward direction 




Movemen 

- Frame to W^rtie dpta to detect special turns 

Aim arid Look-4t Angle , ^ 

- Control look-at direction 

Pose Selection Index 
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Animation Controllers 


Animation Layers 


Anim 

Info 


Animation States 


Animation Assets 




M 




Requests Vs,^njm Info 





State 

new action 

- Enter cover » 







Al 





* ^ 
six 

slate 


to a 



■ • 

V » ■ 


result in anim info 

i. ' 

changes. 

- Movement direction 


Small^lS 

V 



- Look-At and aim direction 
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ADDITIVE 


JMCHAm^ED 


Look - At & Aim 




Procedural IK dn neck'/ spine loints 

- Skinning around neck got weird when in low 

poses.. ' 

Partial Al^lliatiOd^ on ly) 

- Made the character look stiff - 

Additive Animations 

- Preserve base animation motion (texture) 
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Additive Approach 


Natural ‘swayirT^®W%rms ahd head 

Arms and head ebmbined in Lpok-At 

Give the^a^imb^JfP^ control the 
lookand’^l^l' ^ 

- Speciil^iook-at%nirnation for each pose 


• Animators will ALWAYS make 
things look better 

- If not... find better animators! © 
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Cost 


Runtime 







^ ’* 5^- 


„ >. r 




;* ; ; > v-f^tTT. # i 

- Ice (similar to EdgMI^kyiimation ‘ 

- Animation blending^t)n the SRUs jsiinearly free 

- 9 clips andJ blefWiiitJ^^ 10 us 

Doubletof!4t1ple^^en]^fenging direetions 



- Ariimation compfession (< 1Kb each) 

Creation Time 

- Only takes a couple of minutes if animated in same 
file as the base animation 
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Problems 


Unwanted 

- Hands and weapon 'fidt 
lining up ,, 

- Not ai|Tiing#t:tar|^^^ 

Some Rufe^ > ^ 


Keep hrp;;;rotation5in base 
anim to a minimum 

Avoid rotations on arms and 
shoulders = REALLY BAD!! 
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ADDING 


f 
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Shipped Variations 





60+ Deaths* 

; V. ^ A ■ V':. 

70+ Hit r^aetions' 
80+ Guh-out dfe] 


and many more 
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1-Frame Additive 


Base 

Animation 


Resulting pose 
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Pose Anim Layout 


Frame ^,.0 


Pose Anim 


Additive Anim 


E^me 0 of 
Base animation 








A1 

A2 

A3 

A4 

A5 

A6 




Resulting pose 

A .A m 


I I I I ILALI Wl I 
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Result! 
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C E 








Careful 


Unwanted -v 

- Severe swaying ^ 

- Feet through the^ound 

- Floating ,^pear^m^^^ 

Some Rules ' , ^ ^ 

- No Y-traftlilation'OtT hip joints in 
base anirh ' 

- Little to no hip rotation 

• Use rotated base anims 

- High and Low poses work great 




Using a Specific F?ose 



Select a pose « 

Update the Anim Info 
with the ne^ ind^^ 

Make a tflriiltfetf^jes 
to state tt^l dtillie poses 

The animation state will 
add the selected pose to 
the base animation 
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Implementation Details 


vv 




All pose,§electit)r1pi§ii€ls, 
the an i matibn cdntrollers 



in 






Randomneis#^ 



animation controllers 

- Hard ti^Giitrbf 6tt^^ to test 

- No need to ebriplicate the lower-level 
animation code 

f 

Poses can be grouped and used only by 
certain characters types. 
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Summary 






• Choose wisely whfer(|;wspend VOW 

• Hide animation cdnipTexity from the Al through the 

use of action^-^^ ^ ; ^ 

• AnimatiOrai^fi^^iStonomous 


- Can be tested ^^Verified inlsolatibn 
-'No surprises 

Additive animation 


- Cheap 

- More power to the animators - Better Visual Quality 
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